. 24 1 (2003 1 )
Applied Mathematics and Mechanics

: 1000_0887(2003) 01_0019_06

Hamilton

OB A F. KK

(L s 116023; 2. s 200062)
(#& A gmZ 7RG Rk AR)
H amilton R
Hamilton s 4 Hamilton , MKdV
KP .
Hamilton ; Hamilton ; Hamilton ;. MKdV
KP
0175.29 : A
Hamilton , ) ’
, Hamilton
Hamilton , s
, [2~ 5]
Shil-dinger ,Maxwell , KdV , Hamilon  *
[ 6] Hamilton ,
1 Hamilton
, Hamilton Lagrange , n
Lagrange g €M (U.q) .
d/0L(g.p|_ OL(q.p
dt og> oq
L(q,p , Lagrange s ™
* : 2001_04 03; :2002.06_18
(1007201 3, G19998030600) ;
(1960—), R ( E_mail: chenyong @ dlut. edu. cn) .

19

[



20

i[aL(q, q )} _ 0L(g.9)

dt o> oq
;o d
q = dtqv
™ TM Legendre
A
p - aq ”
H(g.p) = pqd - L(q.q),
L q , , ™ Lagrange Hamilton
oH
q> ap ’
oH
p>: - a_qa
N ° u = (ul, [ERN u2rrL)T (t,xl, "',xrrl) E Q
C Ru i
a_u aul au2m ! i i i T
w= P = [a[ RN at} N Du= (D ut, "',D u2m) N

; aL_LL/ 8’u, ! 1 k
Du = Dgl axkl ”axk[, |, Hlu]l= H(x,u,D u, ...Du)*

k €ENH . H,

1. 1 () Hamilton
Su
% Hanmilton , , Poisson

(- J.[%_j Tg/{ﬁsﬁ e

0 Lxn
O S
Hamilton . D-=], Hamilton Hamilton .
Vainberg ,
Hamilton

d F 0
—u = Ll u
di P - F



Hamilton 21

2 Hamilton

2.1 2
n i n . a_u . l n i . a_u .
i= 1 d.xl j=1 ' ax/ 2I<i\]<n dx/ ’ axl
d ou
(E[aja_xj+cu:0' (1)
% Euler Lagrange
_ I i _ 1 ) a_ua_u+ 1 - dre
- L i ax, 2.1« \_f<nay Oxi Ox; 2
2
3 i < < = (I_y = i 2 = a o
a %0 1 Sko Sn,  ay aw,at axi,axixj x.0m
A= Ha+ @), B=-1 c=-Lyvi oo Ly
S T PR g T g 4"
k
N 1 0 aayfo " aah()i
A =-A+ Zﬁ’ B= ; Oxi +,=k0+1 Oxi
k-1 n
a = Z(l,koax ) a = Z alxolax )
=1 i= k0+l
Y= (rir2— 2r3)af_x,, Zal xa,
L LiA
4
A= (Z}“ 4% - 2 )0, ,
by 1
re = am+ Zam, Zalk+ Zakl, r = Zay,
=T ' =T i 17k,
k0-1 hy- 1 O aw az ) k=1, O as ar;)
N = 0 1% X = 0 "o
i=1 j; axj ’ i:le— ko+1 ax] ’
n ! O ar_iajk ) & O akak )
A = 0" i A = 0% i
£=AZO;1/=1 ax, i= kzo:lk %;1 ax;
ai aau
X = = X =
g;:j 5x;’ i.] 7k ax,
v= a,(Au- au/am ), Hamilton ,
0 | u A B u
axko ) ¢ - A* v
(1 ., Hamilton [ 6] 2.1
2.2 [6], 4
4 2
Za,-j a'u'+ Zaij au"i‘ eu= (2)

i+j= 4 ' axlayj ivj=2 axlay’
¥ Euler Lagrange



22

2 2 Oy 2 Oy 2 0x 0y Oy
ax| Ju ae| Ju an N eu’,
2 | Ox 2 | Oy )
an ZQ0O
a2 an L
a Zamay, W0 =—- ZMay, G=
2
axn 4 2 asz ay aiz| ~3 aii
A = {— dax + aw ay + a()zay + e, as = {— 4uo + 2] ay + D) a_y,
O = agl az_ a @ = aAp ~2 O = — asi
57 dan” o> 7T 2aa § 2a0 °
0= (b(x’y’u)'*‘am’d)(xe}’) ’
Hamilton
u 0 1 0 0 u
ol a @ a| | 0
L — -,
Oxn| A Oa as 0 a7 A
m, - as a - 1 ag) Lm
2
T asi 1 a as ajy asi
VI = [— ¢, qu + 2a40 ¢y, - 2{&13— a0 ] 47)”. ) 47),, - 4a40 d}y+ am% y
[6] , Hanmilton . b=
0, [ 6] . , .
2.3 MKdV
b= b 6F e (3)
b= u., u
Uxoex — 6Ll/fll/n = Uxt = 0, (4)
% Euler_Lagrange
. 1 1 1
Y= L E( un)2+ Sttt Eui] dxdie
v= uw+ Nt x), ¢ x ¢ . Hamilton (4):
u 6. 74 6\
o v|_ 8.7 &m
Ox| A~ |- s &’

m - 8 &



Hamilton 23

W= v b

ve=m+ %,

1 1
A=- 21]t+ 2¢t,

m = %m 2Av— #)’— A

M= J.Qdedt (QCRY,

Hlu,v, A, m] = im2+ mé — ;—(v— D u, - %(U— H't Nv- #e

2
Kadomtstev_Petvishvill R 2 s KP
2.4 vy = Vaw + OUOL + 3a211”., (5)
a ) a=1,-1,i,- i° U= vx (5) Ve
u
Uy = (Upsa + Ouuy ), + 3a2u”, (6)
Kadomtstev_Petvishvilli , (5) % FKuler Lagrange
F= J-sz %(vﬂ)2+ %vxvt— (vx)3— 3%2(1)),)2 dedxdy*
w= v+ Pt,x,v), ¢ (t,x,v) , (5)
Hamilton :
v 8. 74 S\
Olw 8.7 &m
x| N~ |- sl
m, - 8.7 &w
v,= w— P

%w[ + %4% + 3a2v}y,

m, = %UL— (w- #)°= A
Tt= J‘gf]dxdt,

Hlv,w, A, m] = %m2+ m® — %(w— D, +

(= H'+ (o) + Nw- &

22 Hamilton

)

21
Q CR" Euler_agrange

Sluut? e u)

I
L



24

2
1<i<rVax€ Q,g—zu" a,(x) a,(x) Z0,
X
Hamilton .
Hamilton , QC R" >
( 22 , xu Z0) R , .
[ |

[1] FENGKang. On difference schemes and symplectic geometry] A]. In: D Schmidt Ed. Proceeding of
1984 Beijing International Symposium on Differential Geometry and Differential Equations [ C].
Beijing: Science Press, 1985, 42—58.

[2] Over P J. Applications of Lie Group to Differential Equations [ M]. New York: Springer Verlag,
1986.

[3] Gardner CS. Korteweg _de Vries equations and generalization IV The Korteweg_de Vries equations as a
Hamiltonian syster J]. J Math Phys, 1971, 12( 8): 1548—1551.

[4] Magr F. A simple model of the integrable Hamiltonian equation| J]. J Math Phys, 1978, 19(5):
1156 —1162.

[5] Abraham R, Marsden J E, Ratiu T. Manifolds Tensor Analysis and Applications|[ M]. New York:
Springer Verlag, 1990.

[6] , . Hamilton [J]. , 1996,28(1) : 119—125.

The Hamiltonian Equations in Some Mathematics
and Physics Problems

CHEN Yong, ZHENGYu, ZHANG Hong ging'
( 1. Department of Mathematics, Dalian University of Technology, Dalian 116023, China ;
2. Department of Mathematics, East China Normal University, Shanghai 200062, China)

Abstract: Some new Hamiltonian canonical system are discussed for a series of partial differentia
equations in Mathematics and Physics. It includes the Hamiltonian formalism for the symmetry 2_order
equation with the variable coefficients, the new nonhomogeneous Hamiltonian representation for 4_or-

der symmetry equation with constant coefficients, the one of MKdV equation and KP equation.
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